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
)LJ([SUHVVZD\VDQGKLJKZD\VFRPSOHWHGXQGHUFRQVWUXFWLRQDQGLQSUHSDUDWLRQDFFRUGLQJWRWKH3ROLVK1DWLRQDO5RDG
&RQVWUXFWLRQ3URJUDP6RXUFH%%LDOHFND'HSDUWDPHQW6WXGLRZ*''.L$VW6HSWHPEHU
ZZZJGGNLDJRYSOVSUDZG]QDPDSLHSU]\JRWRZDQLHGURJLDXWRVWUDG
$VORJLVWLFVLVFRQVLGHUHGURDGSURMHFWVDUHHVSHFLDOO\FKDOOHQJLQJWKHVKHHUTXDQWLW\RIPDWHULDOVWKDW
KDYHWREHUHORFDWHGDQGWKHLQGLYLGXDOFKDUDFWHURIORFDOFRQGLWLRQVGHPDQGDORWRIHIIRUWIURPWKHVXSSO\
FKDLQPDQDJHPHQW7KDWLVZK\VHOHFWLRQRIDULJKWVXSSO\PRGHODQGRSWLPL]DWLRQRIORJLVWLFGHFLVLRQVLV
H[SHFWHGWRLPSURYHHIILFLHQF\DQGEULQJILQDQFLDOEHQHILWV
,QDGHTXDWH PDWHULDO SURFXUHPHQW SODQQLQJ DQG FRQWURO LV UHSRUWHG WR EH RQH RI WKH PDLQ IDFWRUV
DIIHFWLQJ FRVW DQG GXUDWLRQ RYHUUXQV RI URDG FRQVWUXFWLRQ SURMHFWV .DOLED HW DO  ,Q WKH KLJKO\
FRPSHWLWLYHPDUNHWVWKHUHVRXUFHPDQDJHPHQWDQGPDWHULDOKDQGOLQJKDYHWREHSODQQHGZLWKWKHXWPRVW
FDUH$SUHUHTXLVLWHIRUFRVWHIIHFWLYHFRQVWUXFWLRQLVWKHDYDLODELOLW\RIPDWHULDOVDWWKHWLPHDQGORFDWLRQ
WKDW WKHVHPDWHULDOVDUH UHTXLUHGRQVLWH 0DQDYD]KLDQG$GKLNDUL7UDQVSRUWDWLRQDFFRXQWV IRUD
VLJQLILFDQWSDUWRIWHQEHWZHHQRQHWKLUGDQGWZRWKLUGVRIWKHORJLVWLFVFRVWLQVHYHUDOLQGXVWULHV*KLDQL
HW DO  ,Q FRQVWUXFWLRQ WKHVH FRVWV FRXOG EH VLJQLILFDQWO\ KLJKHU DV PDWHULDOV DUH JHQHUDOO\ KLJK
YROXPHDQGORZYDOXH7KXVWKH\FDQJHQHUDWHLQFUHDVHGGHPDQGIRUWUDQVSRUWDWLRQFDSDFLW\WKDWGRHVQRW
QHFHVVDULO\LQYROYHDSURSRUWLRQDOLQFRPH9LGDODNLVHWDO
7KHHIILFLHQF\RIORJLVWLFVGHSHQGVRQWKHWLPHDQGGLVWDQFHEHWZHHQWKHQRGHVRIWKHORJLVWLFVV\VWHP
+RZHYHU LQ WKH FRQVWUXFWLRQ SURMHFW HQYLURQPHQW WKH SRLQW RI GHPDQG LV JHRJUDSKLFDOO\ YDULDEOH
7KHUHIRUHWKHORJLVWLFV\VWHPVDUHWHPSRUDU\VWUXFWXUHVDQGKDYHWREHPRGHOHGDQGRSWLPL]HGRQDFDVH
E\FDVHEDVLV9LGDODNLVHWDO/RJLVWLFVPDQDJHPHQWPD\EHFRQVLGHUHGDFKDOOHQJHIRUWKHZKROH
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FRQVWUXFWLRQ LQGXVWU\ HVSHFLDOO\ DV LW LV EHOLHYHG WKDW SRWHQWLDO EHQHILWV IURP LPSURYLQJ ORJLVWLFV FRXOG
SURYLGHFRQVLGHUDEOHVDYLQJVXSWRSHUFHQW6)&&3$
7KHSDSHUDQDO\VHVVSHFLILFTXDOLWLHVRIURDGFRQVWUXFWLRQLQYHVWLJDWHVLQWRWKHSUREOHPVRIVXSSO\LQJ
WKH EXLOGLQJ VLWH ZLWK DJJUHJDWHV DQG SUHVHQWV DQ H[DPSOH RI DJJUHJDWH VXSSO\ V\VWHP PRGHO DQG LWV
RSWLPL]DWLRQ
6SHFLILFTXDOLWLHVRIURDGSURMHFWVLQWHUPVRIORJLVWLFV
,Q WKH FDVH RI URDGV DQG XWLOLWLHV FRQVWUXFWLRQ PRGHUQL]DWLRQ RU UHSDLU SURMHFWV LQYROYH PRYLQJ
H[FHSWLRQDOO\ ELJ PDVVHV RI PDWHULDOV ,Q SURSRUWLRQ WR DOO WHFKQLFDO SURFHVVHV WKH VKDUH RI SURFHVVHV
FRQFHUQLQJORJLVWLFVHVSHFLDOO\WUDQVSRUWDWLRQLVWKXVFRQVLGHUDEOHLQERWKVXSSOLHVDQGRQVLWHDFWLYLWLHV
$VFRPHV IURP WKHDXWKRUV¶SLORW VXUYH\DPRQJ3ROLVK URDGFRQWUDFWRUV WKH MXVWLQWLPHPRGHO LVRI
OLPLWHGXVH0DQ\W\SHVRIPDWHULDOVDQGFRPSRQHQWVKDYHWREHVWRUHGDVLQYHQWRU\DQGORFDWHGDORQJWKH
URXWHDV WKHFRQVXPSWLRQ LVTXLFNHU WKDQ WKHFDSDELOLWLHVRI WKH VXSSOLHUV WRGHOLYHU ,I VSDFH LV OLPLWHG
VWRUDJHDUHDVPD\EHSODFHGTXLWHIDUDZD\IURPWKHZRUN]RQHV7UDQVSRUWDWLRQLVWKXVRQHRIWKHEDVLF
ORJLVWLFSURFHVVHVDQGFRPSULVHV
x ([WHUQDO WUDQVSRUW XVXDOO\ ORQJGLVWDQFH UHODWHGZLWKGHOLYHULQJPDWHULDOV DQG FRPSRQHQWV IURP WKH
VXSSOLHUVWRWKHEXLOGLQJVLWHDQGZLWKGLVSRVLQJRIZDVWHWRGHSRVLWVRUSURFHVVLQJSODQWV
x ,QWHUQDO WUDQVSRUW ± PRYLQJ PDWHULDOV IURP WKH VWRUDJH DUHDV RU UHF\FOHG PDWHULDOV IURP WKH
GLVPDQWOLQJ]RQHWRWKHSURFHVVLQJSODQWDQGWRWKHDUHDZKHUHWKHPDWHULDOLVWREHSODFHG
2QHRIWKHPRVWVHULRXVSUREOHPVRIEXLOGLQJQHZURDGVHVSHFLDOO\KLJKZD\VLVODFNRIDFFHVVURDGV
,QWKHFDVHRI3RODQGUDLOZD\WUDQVSRUW LVQRWSRVVLEOHLQPRVWFDVHVDQGGHOLYHULHVKDYHWREHGRQHE\
PHDQVRIKHDY\ WUXFNV8VLQJ WKHH[LVWLQJQHWZRUNRI ORFDO URDGV LVRIWHQVXEMHFW WR UHVWULFWLRQV± ORFDO
JRYHUQPHQWVPD\EHUHOXFWDQWWRJLYHSHUPLVVLRQVIRUXVLQJORFDOURDGVDVWKHSXEOLFDUHOLNHO\WRSURWHVW
DJDLQVW KHDY\ WUDIILF GXVW DQG QRLVH 3RODQG¶V VSHFLILF VFDWWHUHG GHYHORSPHQW DQG ODFN RI E\SDVVHV RI
WRZQV DQG FLWLHV DGG WR WKHSUREOHP7KHUHIRUH WUDQVSRUW URXWHVPD\EHGHFLGHG WR WKHFRQYHQLHQFHRI
ORFDOFRPPXQLWLHVUDWKHUWKDQWKHQHHGVRIWKHFRQWUDFWRUV4XLWHRIWHQORFDOURDGVDUHRIWRRORZFDUU\LQJ
FDSDFLW\VRWKH\KDYHWREHDGDSWHGIRUWKHFRQVWUXFWLRQUHODWHGWUDIILFDQGWKHQUHSDLUHGEHIRUHWHVWVRQ
FRPSOHWLRQ&RQVWUXFWLRQPDQDJHUVUHSRUWDOVRWKDWSODQVRIWUDQVSRUWURXWHVVKRXOGEHIOH[LEOH±ZLQWHU
GDPDJHV RI URDGV TXLWH FRPPRQ LQ 3RODQG RU GLVUXSWLRQV GXH WR RWKHU URDG SURMHFWVPD\ FKDQJH WKH
FRQILJXUDWLRQRIWUDIILFDQGDIIHFWWKHZRUNVDQ\WLPH
5RDG FRQVWUXFWLRQ LQ FRQWUDVW WR FRQVWUXFWLRQ RI EXLOGLQJV LQYROYHV UHODWLYHO\ VPDOO  QXPEHU RI
PDWHULDOW\SHVWRFRQVWUXFWDVHFWLRQRIDURDGZLWKRXWFLYLOHQJLQHHULQJREMHFWVOLNHEULGJHVWKHPDWHULDO
OLVWPD\ EH OLPLWHG WR DERXW  LWHPVZKLOH D VLPSOHVW KRXVLQJ SURMHFW RI FRPSDUDEOH YDOXHZRXOG EH
OLNHO\ WRUHTXLUHPRUH WKDQRQHKXQGUHG+RZHYHU WKHTXDQWLWLHVRIVRPHPDWHULDOVVXFKDVDJJUHJDWHV
DQGDVSKDOWPL[HVDUHHQRUPRXV9DULRXVDJJUHJDWHVDUHXVHGIRU
x URDGHPEDQNPHQWV
x URDGEDVHFRXUVHV
x DVSKDOWDQGFRQFUHWHPL[HVIRUSDYHPHQWV
x FRQFUHWHPL[HVIRUFLYLOHQJLQHHULQJVWUXFWXUHV
7KLVDIIHFWVWKHSURMHFW¶VORJLVWLFV\VWHPWKHVDPHPDWHULDORIWHQFRPHVIURPDQXPEHURIVXSSOLHUV
0RUHRYHUWKHVXSSOLHUV¶SURGXFWLRQFDSDFLW\LVDFRQVLGHUDEOHFRQVWUDLQWWRSURYLGHHQRXJKPDWHULDOIRU
FRQWLQXRXV ZRUN RQ WKH EXLOGLQJ VLWH GHOLYHULHV KDYH WR VWDUW ZHOO EHIRUHKDQG DQG WKH PDWHULDO LV
LQHYLWDEO\WREHVWRUHGDVLQYHQWRU\7KHUHIRUHWKHUHDUHPRUHPDWHULDOKDQGOLQJSURFHVVHVWKDQLQWKHFDVH
RI FRQVWUXFWLRQRI EXLOGLQJV$V IRU DJJUHJDWHV KDQGOLQJ ODUJHYROXPHV VRPHWLPHV±PLOOLRQVRI WRQV
GHOLYHUHGLQVPDOOEDWFKHVUHTXLUHVDORWRIHIIRUWDQGFDUHIXOSODQQLQJZLWKUHVSHFWWRZHLJKWDQGTXDOLW\
FKHFNV7KH VHW RI VXSSOLHUVPD\EH DOVR VXEMHFW WR FKDQJHV DV WKHZRUNV FRQWLQXH± VDQGSLWVPD\EH
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GHSOHWHGQHZVXSSOLHUVPD\RFFXUORFDWHGPRUHFRQYHQLHQWO\DVVRPHDFFHVVURDGVDUHEORFNHGRUDVWKH
ZRUNVSURFHHGWRFRQVHFXWLYHVHFWLRQVRIWKHURDGXQGHUFRQVWUXFWLRQ
7KH VHFWLRQ WR IROORZ SUHVHQWV D FDVHVWXG\ H[DPSOH RI D URDG SURMHFW DJJUHJDWH VXSSO\ V\VWHP
RSWLPL]HGZLWKUHVSHFWWRWZRFULWHULDFRVWDQGWLPH
%LFULWHULDPRGHORIDJJUHJDWHVXSSO\V\VWHP±FDVHVWXG\
2EMHFWRIWKHDQDO\VLV
)LJXUHSUHVHQWVDVFKHPDWLFVHFWLRQRIWKH$KLJKZD\EHLQJWKHREMHFWRIWKHFDVHVWXG\SUHVHQWHGLQ
WKHSDSHU7KHSURMHFWFRQVLVWHGLQFRQVWUXFWLRQRINPVHFWLRQRIDKLJKZD\GHVLJQHGIRUWKHKLJKHVW
WUDIILFYROXPHFDWHJRU\DQGWKHDOORZDEOHD[OHORDGRIN17KHGDWDZHUHFROOHFWHGGXULQJVWUXFWXUHG
LQWHUYLHZZLWKWKHSURMHFWPDQDJHU:ROGDQ

)LJ6FKHPDWLFFURVVVHFWLRQRI$KLJKZD\3RODQG
7KHFRQWUDFWRU¶VORJLVWLFWDVNVUHJDUGLQJSURYLVLRQRIDJJUHJDWHVDUHWRFRQVLGHUHFRQRPLFLVVXHVDQG
LQFOXGHSURFXUHPHQWGHFLGLQJRQORFDWLRQRIVWRUDJHDUHDVGHOLYHU\ZLWKUHVSHFW WRVFKHGXOHRIZRUNV
7KH VXSSOLHU VHOHFWLRQ SURFHGXUH DFFRUGLQJ WR WKH SURMHFW PDQDJHUV IROORZV WKH SDWWHUQ SUHVHQWHG LQ
)LJXUH
$VFRPHV IURP WKHSLORW VXUYH\ WKHRSWLPL]DWLRQSURFHVV LQSUDFWLFH LV UHSRUWHG WREH OLPLWHG WR WKH
VHOHFWLRQRIWKHFKHDSHVWWHFKQLFDOO\YLDEOHVROXWLRQ7KXVXVXDOO\RQO\RQHFULWHULRQLVFRQVLGHUHG7KLVLV
GXH WR WKH IDFW WKDW WKH PDQDJHUV UHO\ RQ VLPSOH FDOFXODWLRQV WKDW FDQ EH GRQH TXLFNO\ $OWKRXJK
VSUHDGVKHHWFDOFXODWLRQVDUHDFRPPRQVXSSRUWRIWKHGHFLVLRQVWKHLUVROYHUIXQFWLRQVDUHUDUHO\XVHG
,QWKHFDVHRIWKHSURMHFWFRQVLGHUHGSUHVHOHFWLRQEDVHGRQPDWHULDOTXDOLW\WHVWVDQGFDSDELOLW\FKHFNV
GHILQHGWKUHHSRWHQWLDOVXSSOLHUVRIWKHDJJUHJDWHIRUWKHKLJKZD\DQWLIUHH]HFRXUVH7KHDJJUHJDWHZDVWR
EHGHOLYHUHGWRILYHGHVWLQDWLRQVDORQJWKHKLJKZD\URXWHDQGHDFKRIWKHPKDGDFHUWDLQGHPDQGIRUWKH
PDWHULDO7KHGHPDQG VWD\HG FRQVWDQW GXULQJ WKHZRUNV7KH WUDQVSRUWZDVRUJDQL]HGE\ WKH FRQWUDFWRU
KLVRZQWUXFNVDQGDVDUHVXOWSDLGVHSDUDWHO\IURPWKHPDWHULDOLWVHOI7KHSULFHRIWKHDJJUHJDWHZDV
WKHVDPHUHJDUGOHVVRIWKHVRXUFHVRVDYLQJVZHUHVRXJKWLQUHGXFLQJWUDQVSRUWDWLRQFRVW
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
)LJ$JJUHJDWHVXSSOLHUVHOHFWLRQSURFHGXUH
7KHGHFLVLRQSUREOHPFRQVLGHUHG LQ WKHIROORZLQJVHFWLRQVFRQVLVWV LQGHVLJQLQJDQDJJUHJDWHVXSSO\
V\VWHP IRU WKLVSDUWLFXODUFDVH  LQDZD\ WKDWPLQLPL]HV WKH WRWDO WUDQVSRUWDWLRQFRVWRIDJJUHJDWHVDQG
WLPHRIGHOLYHULHVDELFULWHULDSUREOHP7KHIRUPHULVTXLWHREYLRXVWKHODWWHUPD\EHZRUWKFRQVLGHULQJ
WR UDLVH WKH HIILFLHQF\ RI WUDQVSRUW WR UHTXLUH IHZHU WUXFNV DQG UHGXFH ORVW RSSRUWXQLW\ FRVW RI WKH
DYDLODEOH FDUULHUV ,Q WKH FDVH WKDW WKH URDG FRQWUDFWRU SD\V WKH WUDQVSRUW SHU KRXU DQG NLORPHWHU
PLQLPL]LQJWKHWRWDOGHOLYHU\WLPHZRXOGUHVXOWDOVRLQPLQLPL]LQJFRVWRIWUDQVSRUWDWLRQ
7KHGHFLVLRQSUREOHPDQGVROYLQJPHWKRG
'LVWULEXWLRQ RI JRRGV IURP VHYHUDO VRXUFHV VXSSOLHUV PDQXIDFWXUHUV« WR VHYHUDO GHVWLQDWLRQV
FXVWRPHUV VWRUDJH DUHDV  DW PLQLPDO WRWDO WUDQVSRUWDWLRQ FRVW LV UHIHUUHG WR DV WKH WUDQVSRUWDWLRQ
SUREOHPRULJLQDOO\GHYHORSHGE\+LWFKFRFNDQGGHVFULEHGLQWKHIRUPRIDOLQHDUSURJUDP7RVROYHWKH
SUREOHPDQXPEHURIDOJRULWKPVPRUHHIILFLHQWWKDQWKH³FODVVLF´VLPSOH[KDYHEHHQGHYHORSHG
,QPDQ\UHDOZRUOGVLWXDWLRQVIRUWUDQVSRUWDWLRQVSUREOHPVGHFLVLRQVKDYHWREHWDNHQLQWKHSUHVHQFH
RIPXOWLSOH FRQIOLFWLQJREMHFWLYHV HJPLQLPL]DWLRQRI WRWDO WUDQVSRUWDWLRQFRVW WUDQVSRUWGXUDWLRQ WKH
OHYHORI WUDQVSRUWVDIHW\±GHSHQGLQJRQURXW VHOHFWHGPD[LPL]DWLRQRI ORDGVGHOLYHUHGSHUXQLWRI WLPH
HWF0DQ\ H[DPSOHVSUHVHQWHG LQ WKH OLWHUDWXUH DOORZ IRU WKH ³JOREDO´ HYDOXDWLRQ IRU DOO REMHFWLYHV DQG
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DFFRXQW IRU WKH GHFLVLRQPDNHU¶V SUHIHUHQFH E\ DVVLJQLQJ WKH ZHLJKWV WR WKH REMHFWLYHV 9DULRXV
DSSURDFKHVWRVROYLQJPXOWLREMHFWLYHOLQHDUWUDQVSRUWDWLRQSUREOHPVFDQEHIRXQGHJLQ/L	/DL
&RQVLGHUP VRXUFHV P666    Q GHVWLQDWLRQV Q'''   DQG. REMHFWLYHV .===    7KH
VRXUFH6LKDVDJLYHQDYDLODEOHVXSSO\DL PL  DQGWKHGHVWLQDWLRQ'MKDVDJLYHQUHTXLUHGOHYHO
RI GHPDQG EM  QM   )RU HDFK PLQLPL]HG REMHFWLYH =N D SHQDOW\ NLMF LV DVVRFLDWHG ZLWK
WUDQVSRUWLQJDXQLWRI WKHJRRGV IURP WKH VRXUFH6L WR WKHGHVWLQDWLRQ'M ZLWKRXW ORVVRIJHQHUDOLW\ZH
DVVXPHWKDWDOOREMHFWLYHVDUHWREHPLQLPL]HG7KHYDULDEOH[LMUHSUHVHQWVWKHXQNQRZQTXDQWLW\RIJRRGV
WR EH WUDQVSRUWHG IURP WKH VRXUFH 6L WR WKH GHVWLQDWLRQ 'M  PL   QM   7KH PXOWL
REMHFWLYHWUDQVSRUWDWLRQSUREOHPFDQEHIRUPXODWHGDVIROORZV

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7KHFRPSURPLVHVROXWLRQKDVWREHQRQGRPLQDWHG3DUHWRRSWLPDOLHLWFDQQRWEHLPSURYHGLQRQH
REMHFWLYH IXQFWLRQZLWKRXWGHWHULRUDWLQJ LWVSHUIRUPDQFH LQDW OHDVWRQHRI WKH UHPDLQLQJ IXQFWLRQV7KH
QXPEHURIQRQGRPLQDWHGVROXWLRQVPD\JURZH[SRQHQWLDOO\ZLWKWKHSUREOHPVL]HVRLWLVLPSUDFWLFDOWR
JHQHUDWH WKH ZKROH VHW ,QVWHDG WKH DXWKRUV SURSRVH WKH IROORZLQJ DSSURDFK WR JHQHUDWH FRPSURPLVH
VROXWLRQWKDWFRQVLGHUVWKHGHFLVLRQPDNHU¶VSUHIHUHQFHVLQWKHIRUPRIREMHFWLYHV¶ZHLJKWVWKHZKROHVHW
RI QRQGRPLQDWHG VROXWLRQV FDQ EH SDUDPHWHUL]HG E\ PHDQV RI WKH DOWHUQDWLYH REMHFWLYH IXQFWLRQ 
VFDODUL]LQJDFKLHYHPHQWV±DOOFULWHULDYDOXHV7KHIXQFWLRQH[SUHVVHVWKHDPRXQWRIORVVHVUHVXOWLQJIURP
GLIIHUHQFHV EHWZHHQ WKH OHYHO RI DFKLHYHPHQW LQ WKH JHQHUDWHG VROXWLRQV DQG WKH OHYHO RI DFKLHYHPHQW
DVVXPHGE\DGHFLVLRQPDNHURULGHDOEXWSRVVLEOHWREHDFKLHYHG7KLVIXQFWLRQDOWHUQDWLYHPLQLPL]HG
REMHFWLYHWDNHVWKHIROORZLQJIRUP+DSNHHWDO
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7KHDLPRIRSWLPL]DWLRQLVWRGHILQHWKHYROXPHRIGHOLYHULHVIURPHDFKRIWKHWKUHHVXSSOLHUVVHOHFWHG
IRU WKH SURMHFW WR HDFK RI WKH ILYH GHVWLQDWLRQV DORQJ WKH KLJKZD\ XQGHU FRQVWUXFWLRQ LQ D ZD\ WKDW
PLQLPL]HVWRWDOWUDQVSRUWDWLRQFRVW7KHWRWDOGHPDQGIRUWKHPDWHULDODJJUHJDWHIRUWKHDQWLIUHH]HOD\HU
ZDVW7KHGHOLYHULHVZHUHPDGHE\PHDQVRI WKHURDGFRQWUDFWRU¶VRZQWUXFNVDOORI WKHVDPH
FDUJRFDSDFLW\RIWVRWKHWRWDOGHPDQGH[SUHVVHGLQIXOOWUXFNVXQLWVLV$VWKHWUXFNVEHORQJWR
WKHFRQWUDFWRUDQGDUHWREHPDQDJHGHFRQRPLFDOO\VRWKHWRWDOWLPHRIGHOLYHULHVVKRXOGEHPLQLPL]HG±
WR UHGXFH WKH QXPEHURI WUXFNV QHHGHG WR VHUYH WKHSURMHFW FRQVLGHUHG DQG WR ILQLVKGHOLYHULHV TXLFNO\
PDNLQJ WKH WUXFNV DYDLODEOH WR RWKHU SURMHFWV 7KH SURGXFWLRQ DQG ORDGLQJ FDSDFLWLHV RI WKH VXSSOLHUV
H[SUHVVHGLQIXOOWUXFNVXQLWVHTXDOD D D XQLWVDQGWKHGHPDQGLQWKHSRLQWVRI
GHVWLQDWLRQLVE E E E E XQLWV
7DEOH8QLWFRVWRIDJJUHJDWHWUDQVSRUWDWLRQ LMF (85SHUWUXFNGHOLYHUHGIRUPVXSSOLHUVWRWKHGHVWLQDWLRQV
'HVWLQDWLRQSRLQW1R
6XSSOLHU1R
    
     
     
     
7DEOH$YHUDJHGHOLYHU\WLPHVSHUWUXFNH[SUHVVHGLQPLQXWHV LMF 
'HVWLQDWLRQSRLQW1R
6XSSOLHU1R
    
     
     
     

7DEOH OLVWV WKHXQLW WUDQVSRUWDWLRQFRVW IURPHDFKVXSSOLHU WRHDFKGHVWLQDWLRQ7DEOHSUHVHQWV WKH
DYHUDJHGHOLYHU\ WLPHV IURP HDFK VXSSOLHU WR HDFKGHVWLQDWLRQ GXUDWLRQRI WKHGHOLYHU\ F\FOH±GULYLQJ
WKHUHDQGEDFNSOXVORDGLQJDQGXQORDGLQJWLPHWKLVLVOLNHO\WREHUHODWHGZLWKWKHGLVWDQFHEXWDOVRZLWK
WKHWUDIILFFRQGLWLRQVRQWKHZD\
7KHSUREOHPZDV VROYHGE\PHDQVRI/,1*2 VRIWZDUH7KH VROXWLRQRI RQHFULWHULRQ SUREOHP LV DV
IROORZV WKH ORZHVW SRVVLEOH FRVW LV=PLQ   (85 WKH KLJKHVW FRVW LV=PD[   (85 WKH
VKRUWHVWWLPHRIHQJDJLQJWUXFNVLV=PLQ PLQDQGWKHORQJHVWWLPHLV=PD[ PLQ
)LJXUH D SUHVHQWV WKH WRWDO WLPH DQG WRWDO FRVW RI GHOLYHULHV IRU QRQGRPLQDWHG VROXWLRQV RI WKH
SUREOHP GHVFULEHG E\ WKH REMHFWLYH IXQFWLRQ  DQG FRQVWUDLQWV GHVFULEHG E\ HTXDWLRQV  DQG 
REWDLQHGIRUGLIIHUHQWZHLJKWVRIWKHWRWDOWUDQVSRUWDWLRQFRVWFULWHULRQZZ ±Z
)LJXUHELOOXVWUDWHVWKHUHODWLRQVKLSEHWZHHQWKHWRWDOWUDQVSRUWDWLRQWLPHDQGWRWDOWUDQVSRUWDWLRQFRVW
IRUWKHQRQGRPLQDWHGVROXWLRQV

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
)LJD1RQGRPLQDWHGVROXWLRQVDFFRUGLQJWRYDOXHRIZHLJKWVIRUWKHFULWHULRQRIWRWDOWUDQVSRUWDWLRQFRVWZE7RWDO
WUDQVSRUWDWLRQWLPHYVWRWDOWUDQVSRUWDWLRQFRVWIRUWKHQRQGRPLQDWHGVROXWLRQV
$VVXPLQJWKDWWKHFULWHULDDUHHTXDOO\LPSRUWDQWVRPLQLPL]LQJWUDQVSRUWDWLRQFRVWLVHTXDOO\LPSRUWDQW
DVPLQLPL]LQJ WKH WLPHRIHQJDJLQJ WKH WUXFNVZ Z  WKHFDVHVSHFLILFRSWLPDO WUDQVSRUWDWLRQ
SODQZRXOGEH
x WKHTXDQWLWLHVRIPDWHULDOVGHOLYHUHGIURPDVXSSOLHULWRWKHGHVWLQDWLRQM[LM[ [ 
[ [ [ [ DOOYDOXHVH[SUHVVHGLQQXPEHURIIXOOWUXFNVXQLWV
x WRWDOWUDQVSRUWDWLRQFRVWRIDOOGHOLYHULHV= (85
x WRWDOWUDQVSRUWDWLRQWLPHRIDOOGHOLYHULHV= PLQ
$TXLFNSXUHO\PDQXDOVROXWLRQWRWKHRQHFULWHULRQSUREOHPILQGLQJSRVVLEO\FKHDSHVWVRXUFHVIRUWKH
GHVWLQDWLRQVDVGRQHRQWKHEXLOGLQJVLWHZLWKRXWXVLQJDQ\RSWLPL]DWLRQWHFKQLTXHVFRXOGSURYLGHWKH
IROORZLQJUHVXOWDIHDVLEOHEXWQRWRSWLPDOVROXWLRQ
x WKHTXDQWLWLHVRIPDWHULDOVGHOLYHUHGIURPDVXSSOLHULWRWKHGHVWLQDWLRQM[LM[ [ 
[ [ [ [ DOOYDOXHVH[SUHVVHGLQQXPEHURIIXOOWUXFNVXQLWV
x WRWDOWUDQVSRUWDWLRQFRVWRIDOOGHOLYHULHV= (85VRFRQVLGHUDEO\FKHDSHUWKDQLQWKHSUHYLRXV
VROXWLRQEXWZLWKQRUHJDUGWRWUXFNHQJDJHPHQWWLPHDQGUHODWHGFRVWVLWLVVWLOODERYHWKHPLQLPXP
FRVWRI=PLQ (85
x WRWDOWUDQVSRUWDWLRQWLPHRIDOOGHOLYHULHVUHVXOWLQJIURPWKLVVHOHFWLRQRIVXSSOLHUV= PLQVR
DERXWPDFKLQHGD\VPRUHWKDQLQWKHSUHYLRXVVROXWLRQ
7DEOH³0DQXDO´VHDUFKIRUFKHDSHVWVROXWLRQRQHFULWHULRQSUREOHPXQLWFRVWVFRSLHGIURP7DEOH
 'HPDQGDWGHVWLQDWLRQ     
6XSSOLHU¶V
FDSDFLW\
'HVWLQDWLRQSRLQW1R
6XSSOLHU1R
    
      
      
      
 6RXUFHDQGTXDQWLW\ $OOIURP
VXSSOLHU
$OOIURP
VXSSOLHU
$OOIURP
VXSSOLHU
$OOIURP
VXSSOLHU
$OOIURP
VXSSOLHU
 &RVW     
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7KLV UHVXOW LV H[SODLQHG LQ 7DEOH  7KH DSSURDFK FRQVLVWV LQ VWDUWLQJ IURP GHVWLQDWLRQV RI KLJKHVW
GHPDQGDQGILQGLQJWKHFKHDSHVWVRXUFH±FRQVLGHULQJWKHOLPLWHGFDSDFLW\RIWKHVRXUFHV
6XPPDU\DQGFRQFOXVLRQV
7KH SDSHU LQYHVWLJDWHG LQWR VXSSO\LQJ WKH FRQVWUXFWLRQ VLWH ZLWK RQO\ RQH UHVRXUFH W\SH ± WKH
DJJUHJDWHV7KHELFULWHULDPRGHOZDVVLPSOHDQGWKHSUREOHPZDVFRQVLGHUHGLQDEVWUDFWLRQIURPRWKHU
ORJLVWLFVGHFLVLRQVWKDWKDYHWREHPDGHDVWKHSURMHFWSURJUHVVHV,QSUDFWLFHWKHORJLVWLFV\VWHPLVKLJKO\
FDVHVSHFLILF DQGPD\EH DIIHFWHGE\ ULVNV6XUHO\ SUHFLVHPRGHOLQJRI UHDOOLIH VLWXDWLRQ LV D FRPSOH[
WDVN LI IRU WKH DQDO\]HG FDVH RQH ZRXOG OLNH WR DOORZ IRU YDULRXV FDSDFLW\ RI FDUULHUV SULFHV RI WKH
PDWHULDOGLIIHUHQWE\HDFKVXSSOLHUVHOHFWLRQEHWZHHQRZQWUDQVSRUWDWLRQVHUYLFHDQGWKLVRIIHUHGE\WKH
VXSSOLHUVHWF6ROYLQJFRPSOH[PRGHOVUHTXLUHVDORWRIFRPSXWDWLRQDOHIIRUWDQGFDQQRWEHGRQHZLWKRXW
XVLQJ RSWLPL]DWLRQ VRIWZDUH DQG DOJRULWKPV +RZHYHU VROXWLRQV REWDLQHG RQO\ E\ PHDQV RI KHXULVWLF
PHWKRGVFRPPRQVHQVHDQGH[SHULHQFHPD\EHIDUIURPRSWLPDODQGWKXVLQHIILFLHQW/RJLVWLFGHFLVLRQV
VKRXOG EH UDWLRQDO DQG FRQVLGHUDEOH VDYLQJV FDQ EH DFKLHYHG LI GHFLVLRQVXSSRUW WRROV DUH QRW RQO\
GHYHORSHGE\WKHVFLHQWLVWVEXWDOVRXVHGE\WKHSUDFWLWLRQHUV
$FNQRZOHGJHPHQWV
7KH ZRUN LV D SDUW RI WKH UHVHDUFK SURMHFW 1R %7 IXQGHG E\ 1DWLRQDO &HQWUH RI
6FLHQFHLQ.UDNRZ3RODQG7KHDXWKRUVJUDWHIXOO\DFNQRZOHGJHWKHVXSSRUW
5HIHUHQFHV
*KLDQL*/DSRUWH*0XVPDQQR5,QWURGXFWLRQWR/RJLVWLFV6\VWHPV3ODQQLQJDQG&RQWURO&KLFKHVWHU:LOH\
+DSNH0 -DV]NLHZLF]$6áRZLĔVNL5,QWHUDFWLYHDQDO\VLVRIPXOWLSOHFULWHULDSURMHFWVFKHGXOLQJSUREOHPV(XURSHDQ
-RXUQDORI2SHUDWLRQDO5HVHDUFK
.DOLED & 0X\D 0 0XPED .  &RVW HVFDODWLRQ DQG VFKHGXOH GHOD\V LQ URDG FRQVWUXFWLRQ SURMHFWV LQ =DPELD
,QWHUQDWLRQDO-RXUQDORI3URMHFW0DQDJHPHQW
/L//DL..$IX]]\DSSURDFKWRWKHPXOWLREMHFWLYHWUDQVSRUWDWLRQSUREOHP&RPSXWHUV	2SHUDWLRQV5HVHDUFK

0DQDYD]KL05$GKLNDUL'. 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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3URJUDP 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6RERWND$/RJLVW\NDSU]HGVLHELRUVWZLSU]HGVLHZ]LHFEXGRZODQ\FK/RJLVWLFVRIFRQVWUXFWLRQHQWHUSULVHVDQGFRQVWUXFWLRQ
SURMHFWVLQ3ROLVK.UDNRZ$*+
6)&&3$  ,PSURYLQJ&RQVWUXFWLRQ /RJLVWLFV5HSRUW RI WKH6WUDWHJLF)RUXP IRU&RQVWUXFWLRQ /RJLVWLFV*URXS 6WUDWHJLF
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